Responses of substantia nigra pars reticulata neurons to GABA and SKF 38393 in 6-hydroxydopamine-lesioned rats are differentially affected by continuous and intermittent levodopa administration.
Systemic administration of the selective D1 agonist, SKF 38393, to rats with unilateral 6-hydroxydopamine-induced lesion of the nigrostriatal dopamine pathway induces contralateral turning and reduces firing rates of substantia nigra pars reticulata neurons. Previous studies have shown that chronically administered levodopa diminishes the contralateral turning induced by SKF 38393 in these animals. The present study demonstrates that twice daily injections (45-50 mg/kg, i.p.) of levodopa for 19 days also diminishes the effects of SKF 38393 on substantia nigra pars reticulata activity. Concomitant with this change, chronic levodopa injections reversed the lesion-induced supersensitivity of substantia nigra pars reticulata neurons to iontophoresed GABA. Neither of these effects were produced by the continuous infusion of levodopa (90-100 mg/kg/day, i.p. by osmotic pump) for 19 days, a treatment that produces average daily blood levodopa levels similar to those produced by chronic levodopa injection. These results suggest that large variations in circulating levodopa levels in 6-hydroxydopamine lesioned rats may desensitize the behavioral responses to D1 dopamine agonist administration by down-regulating D1 and GABA receptor-mediated mechanisms of basal ganglia output through the substantia nigra pars reticulata.